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摘   要 
近年来，包括我国在内的东亚地区多次爆发由肠道病毒感染导致的手足口




步建立和完善针对 EV71 的研究技术和方法，这对支持 EV71 的防控研究是十分
必要的。本研究目的是以 EV71 感染性克隆为基础建立一种新型的带有增强型绿
色荧光蛋白（EGFP）标记的重组 EV71 病毒，并鉴定该重组病毒的特性及应用
潜力，同时尝试建立一种基于 EGFP 标记病毒的 EV71 中和抗体快速检测方法。




经过 2A 蛋白酶的剪切，能将 EGFP 与病毒蛋白解离。因此，增强型绿色荧光蛋
白嵌合的 EV71 病毒既能像普通 EV71 一样感染细胞并复制，具有相同的抗原性，
同时又能够表达具有示踪作用的 EGFP。通过 T7 转录系统，该嵌合感染性克隆
拯救得到的病毒（EV71-EGFP），能够进行稳定的传代。通过检测病毒感染后表
达的 EGFP，可用于快速检测和追踪 EV71 对细胞的感染情况。本研究应用
EV71-EGFP 感染多种不同组织来源的细胞系，通过分析感染细胞中的 EGFP 表
达情况评价了不同细胞对 EV71 病毒的易感性。EGFP 嵌合 EV71 重组病毒可为
EV71 的受体研究和抗病毒药物研究提供参考和便利。 
同时，本研究应用 EV71-EGFP 初步建立了一种新型的快速、高通量的 EV71
中和抗体检测方法。该方法是应用本研究构建的带有绿色荧光蛋白基因标记的



















显示该方法与传统的 CPE 中和方法以及的 Elispot 中和方法具有良好的相关性，
三种方法的检测结果平行比较体现出较好的一致性。同时，本研究应用该方法检
测了部分 EV71 单抗和多抗的中和抗体效价，结果显示该方法具有较好的应用前




















East-asia,including China, suffered outbreaks of HFMD caused by 
enterovirus over the decades.Enterovirus 71(EV71) is the main pathogen of 
HFMD.The percentage of severe patients and death associated with EV71 
infection are much more higher than other enteroviruses associated 
disease.Until now,there are no effective theraputic methods and prophylactic 
vaccine.Those problems such as EV71 infecton, pathogenesis will need to be 
further gone into.Establishing and improving technology,method about  EV71 
is necessary to study of its control.The purpose of our study is that construct a 
recombinant EV71 virus with EGFP reporter gene which based on EV71 
infectious clone.At the same time ,establish a new neutralizing method by the 
use of EGFP tagged EV71 virus. The results of this study will provide 
importand evidence for EV71 control.  
EV71 virions consist of a non-envoloped capsid surrouding a core of 
single-stranded positive polarity RNA approximately 7.5kb in size and only 
have one open reading frame.We inserted an enhanced green fluorenscence 
protein gene and a sequence coding -AITTL- between 5’UTR and ORF. 
proteinase. -AITTL- can be sepecificly recognized by 2A proteinase,after the 
processing of 2A proteinase ,EGFP will disaggregate from virus polyprotein.As 
a result,EGFP chemeric EV71 virus can replicate normally in cell with 
expression of EGFP.EV71-EGFP virus which can stabely passagging was 
recovered using T7 transcripton system.We can detect and trace the infection of 
EV71 by EGFP detection.We analysised the susceptibility of various cell lines 
by using EV71-EGFPEV71-EGFP will make convenience for the reaseach of 
EV71 receptor and anti-virus drugs. 
In this reaserch,we established a new hightrouput method of 
















EGFP which expressd in infected RD cells 18h after infection. This method is 
quich,highthrought,more cerditable than other neutralizing assay. This method 
has a good relativity with TCID50 and Elispot methods.We applied this new 
neutralizing assay to detecing the neutralizing titer of some EV71-specific 
monoantibodies which provide eveidence for the use and popularize of this new 
method.And this method will be convinent for evaluating EV71 neutralizing 
antibody and prophylactic vaccines. 


















HFMD：Hand, foot and mouth disease，手足口病 
EV：enterovirus， 肠道病毒 
EV71：Enterovirus 71， 肠道病毒 71 型 
CA16：Coxsackievirus A16，柯萨奇病毒 16 型 
UTR：Untranslated Region，非编码区 
ORF:  Open reading frame，开放阅读框 





kb：kilo base pair，千碱基对 
kD：kilo Daltons，千道尔顿 




TCID50：Tissue culture infective dose，半数组织感染剂量 
Elispot：enzyme linked immunospot assay，酶联免疫斑点法 
Elisa：Enzyme-linked immunosorbent assay，酶联免疫吸附实验 
RT-PCR：Reverse transcription polymerase chain reaction ，反转录聚合酶链式反
应 
PH：hydrogen ion concentration，氢离子浓度指数 
CD55：Decay accelerating factor，促衰变因子 
2Apro：2A proteinases，2A 蛋白酶 
3C/3CDpro: 3C/3CD proteinases，3C/3CD 蛋白酶 
CNS：central nervous system，中枢神经系统 
cDNA：Complementary DNA，互补 DNA 
mRNA：Messenger RNA，信使 RNA 
CFT：complement fixation test，补体结合实验 
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